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Aim: The aim of this study was to determine the effectiveness of botulinum toxin admin-
istration in patients who consulted the otolaryngology clinic with secondary otalgia caused
by bruxism.

Introduction: Botulinum toxin can be applied to the hypertrophic muscles in patients who
suffer from facial asymmetry even though they do not experience pain. Injection intervals
and the condition of the muscles should be monitored as botulinum toxin applications to the
muscles may result in decreased muscle strength and chewing difficulties.

Methods: This prospective study was conducted with bruxism patients at Private Kesan
Hospital otorhinolaryngology outpatient clinic between August 2019 and December 2019.
The diagnosis was based on the anamnesis and physical examination of the patient. The
Visual Analogue Scale was used to evaluate patients’ pain levels throughout the treatment.
Results: A total of 37 patients, between 19 and 51 years old, 22 (59.46%) females and 15
(40.54%) males, who consulted to the otolaryngology clinic in Private Kesan Hospital
between August 2019 and December 2019 with a diagnosis of otalgia caused by bruxism
were included in the study. Nine patients (24.3%) had facial asymmetry due to masseter
muscle hypertrophy. The average age of the participants was 34.00 + 9.13 years old. Two
weeks after the application of botulinum toxin, patients’ complaints subsided. In patients
with facial asymmetry, it was observed that asymmetry decreased after the 2nd month and
noticeably improved after the 4th month.

Discussion: Bruxism should be considered in the differential diagnosis of patients with ear
pain. Botulinum toxin can be applied in patients who do not respond adequately to classical
treatments such as medical treatments, chewing training, neck and facial muscle relaxation
techniques, psychological support, and dental splint applications.
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Introduction
Pain in the ear has an important place in visits made to the otolaryngology
polyclinics. Ear pain can be directly related to the diseases of the ear or it may
occur as a result of the pathologies of neighboring areas and tissues. Pathologies
such as tongue root-laryngeal, nasopharyngeal tumors direct the patient to the
physician with ear pain before or simultaneously with the local findings. Due to
their close neighborhood, pathologies of the teeth, temporomandibular joint, and
chewing muscles may present with ear pain. Temporomandibular joint traumas may
also play a role in the formation of ear pain.’

Bruxism is a person’s teeth grinding or clenching strongly by rubbing their teeth
together. These are considered to be parafunctional habits.>* Bruxism occurs in 8-21% of
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people.” It is more common in females than in males. It can be
seen in any age group. Incidence increases in urban life and
developed societies.”™ Bruxism can be seen during both day
and night.” As a result of bruxism, ear pain occurs due to the
high pressure of both muscles and joints. In long-term bruxism
cases, apart from ear pain, unilateral or bilateral hypertrophy
occurs in the chewing muscles. Hypertrophies occurring in
masseter muscles can cause the lower half of the face to
widen and result in a cosmetically undesirable asymmetrical
appearance. As a result of bruxism, flattening and sawing
appearance occurs on the chewing surfaces of the teeth, espe-
cially the incisors. During chewing, fatigue and pain in the
temporal and masseter muscles occur. Tinnitus may occur in
the ear. In addition to ear pain, patients also experience head-
aches, especially in the temporal region. Overgrown masseter
muscles can disrupt salivary flow by pressing the muscle
towards the parotid canal. As a result, periodic swallowing
can cause pain, inflammation, and dry mouth.>®®

Bruxism can occur as a result of psychological and
neurological diseases, as well as jaw/teeth closing pro-
blems, temporomandibular joint problems, sleep apnea,
and acid reflux.”'® Bruxism can also be seen in healthy
individuals. Although bruxism can be noticed by the
patients during the day, the more common nocturnal brux-
ism is mostly noticed by their partners. Vertical dimen-
sions are reduced because of severe and prolonged
bruxism due to abrasion/attrition in the teeth. The patient’s
nose-chin tip is shortened. Wrinkles occur around the eyes
and lips. Lips become pale and overall, the patient has an
older appearance. Patients complain of enlargement and
asymmetry in the lower part of their faces.

The diagnosis of bruxism can be made with a history
and physical examination. Radiological examinations can
be made if necessary. Diagnostic methods such as electro-
myography (EMG), electroencephalography (EEG) can
also be used (Figures 1 and 2).'"!?

Polysomnography is also used in the diagnosis of sleep
bruxism however, due to the high costs and the need for
a dedicated sleep laboratory, clinical and self-reported
diagnosis are still the most common methods in the diag-
nosis of sleep bruxism."?

In the treatment of bruxism, it is important to relieve
the patient’s pain first. Nonsteroidal anti-inflammatory
drugs (NSAIDs) and muscle relaxants are used for pain
control. The use of dental splints at night reduces both
wear on the teeth and the load on the joints.'*'® Various
dental splint applications such as anterior bite plate, pos-
terior bite plate, occlusal splints, anterior positioning

Figure | EMG device.

Figure 2 Left masseter case EMG application.

Figure 3 Dental splint.

splints, pivot splints, and soft-flexible splints can be
made according to the desired purpose. Most often, stabi-
lization splints (muscle relaxation splints, flat surface
splints) and anterior reposition splints (ARS) are used.
Dental splints can be applied to the upper or lower teeth
(Figures 3-5).'*'> Patini et al'® stated the use of dental
splints could also be useful in preventing the formation of
facial wrinkles by improving occlusal conditions and redu-
cing muscular activity. Physical therapy applications such
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Figure 4 (A and B) Application of splints to the upper jaw.

Figure 5 Application of splints to the lower jaw.

as superficial and deep tissue heaters, pain-blocking elec-
tric current for pain control can also be used in the treat-
ment of bruxism.'” Psychotherapy and antidepressant drug
treatments may be required in patients with anxiety and
depressive features.

Botulinum toxin is applied to the chewing muscles in
patients who experience chronic pain or in patients suffer-
ing from facial asymmetry despite the conventional treat-
ments to prevent excessive contractions in the muscles.
Thus, both the force applied to the joint and hypertrophy
in the muscles are reduced. Botulinum toxin is four times

more toxic than tetanus toxin and ten times more than
curare.'®

Botulinum toxin affects the neuromuscular region,
creating its therapeutic effect. It inhibits the release of
acetylcholine and provides the formation of flux paralysis.
It also acts by preventing contractions at the trigger points
that cause the pain. Thus, it provides regression and
improvement in muscular pain and unwanted hypertro-
phies for cosmetic reasons.'®'® Medications such as non-
steroidal  anti-inflammatory  drugs, aminoglycoside
antibiotics, and aspirin should be avoided 67 days before
the botulinum toxin application. Botulinum toxin applica-
tions are contraindicated in neuromuscular diseases such
as myasthenia gravis. Botulinum toxin applications should
not be performed during pregnancy and lactation as there
are not enough evidence-based studies yet.

The dose of botulinum toxin to be made to the muscles
is determined depending on the patient and the desired
result. It is most commonly applied to the temporal and
masseter muscles. Depending on the way patients use the
chewing muscles, injections to the medial or lateral pter-
ygoid muscles can also be performed. Application to pter-
ygoid muscles is less common. If hypertrophy is bilateral,
application to both sides of the face is made. In unilateral
cases, botulinum toxin is applied only to the hypertrophic
facial part. In cases where the muscles cannot be ade-
quately identified by palpation, application of botulinum
toxin can be accompanied by electromyography.''

The aim of this study was to determine the effective-
ness of botulinum toxin administration in patients who
consulted the otolaryngology clinic with secondary otalgia
caused by bruxism.

Materials and Methods

This prospective study was conducted with bruxism patients at
Private Kesan Hospital otorhinolaryngology outpatient clinic
between August 2019 and December 2019. The inclusion
criteria of these patients were to have their complaints for at
least 3 months and to be resistant to other treatments for at least
6 weeks. The patients who had their complaints for less than 3
months, the patients who have not tried other treatment meth-
ods before, and the patients who did not attend to the follow-up
appointments at the clinic regularly were excluded from the
study. The diagnosis was based on the anamnesis (including
the Helkimo index) and physical examination of the patient.
The patients’ facial symmetry was assessed by a grid picture
method on an objective scale. Facial midline (midsagittal line)
was established, and the left and right deviations were
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calculated. The asymmetry was also confirmed by subjective
observation of the examiner.

Patients were asked to clench their teeth and their chew-
ing muscles (temporal and masseter muscles) were palpated
to determine which chewing muscles were used more. The
borders of the muscles and the degree of hypertrophy, if any,
were also investigated.

In preparation for the injections, the botulinum toxin vial
was diluted with different amounts of saline according to the
preference of the practitioner, the degree of bruxism, and
muscle hypertrophy. If diluted with 2 cc normal saline, 5
units of the toxin are obtained at 0.1 cc. If it is diluted with 4
cc normal saline, 2.5 units of the toxin are obtained at 0.1 cc.
When the syringe is inserted into the vial, the normal saline
must be drawn in with a vacuum. If this does not happen, it
means that the vial content is defective and ineffective. The
vials that do not meet these criteria are not used for treatment.
Botulinum toxin vial retains its effect for 2 years without
reconstitution (Figure 6). This period is 1 year for Dysport.
For ease of application, 100 units of the vial was diluted with
4 cc of saline. While preparing the botulinum toxin solution,
the bottle should be turned very slowly as if it is rolled inside

the hand. When it is shaken very hard and vigorously, the

Figure 7 | cc injector used in botulinum toxin application.

natural structure of the toxin deteriorates and its effectiveness
decreases. The prepared botulinum toxin is drawn into 1 cc
injectors and made ready for application (Figure 7).

The patients were asked to fill out the Visual Analogue
Scale (VAS) forms to evaluate the pain levels before the
application and at each control visits to the clinic at 2
weeks, 1 month, 2 months, 4 months, and 6 months after
the injection (Figure 8).

If the patients felt a loss of effect or if they had any
other complaints, they visited the clinic in between the
scheduled control visits.

Botulinum toxin was applied to the temporal muscle
region in 4-5 points and to the masseter muscle in 3—4
points. 5 units were applied to the thicker and hypertrophic
muscles. Applications of 2.5 units were made to relatively
thinner muscles. Since masseter muscle is mostly hyper-
trophic, generally 5 units of botulinum toxin was applied
to 4 points of the masseter muscle. Before injection, the
application area and injection points should be determined
carefully (Figure 9).

Careful attention should be given to facial nerve
branching, especially in the masseter muscle region, and
injection into the facial nerve should be avoided. Masseter
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Figure 9 A-Determination of injection site in masseter muscle. B-Marked injection points.

case injection application points; Masseter was performed
intramuscularly, under the line drawn from the auricular
lobule to the corner of the mouth and behind the line
drawn perpendicular to this line from the anterior muscle
border. Attention was paid to this in applications as an
asymmetrical appearance would occur on applications
made over this line or very forward (Figure 10).

Before the applications to be made in the temporal
muscle, the patients are told to squeeze their teeth and
the temporal muscle borders are determined (Figure 11).
A total of 20—40 units of botulinum toxin (an average of
25 units) are injected. A line is drawn from the lateral part
of the eyebrow to the upper end of the auricle and
1.5-2 cm above this line a perpendicular line is drawn
depending on the muscle volume and hypertrophy remain-
ing in the anterior part of the line drawn from the ear in
front of the ear.

If muscle hypertrophy is not very prominent, the dose
should be low (20 units). Too much botulinum toxin can
cause undesirable cosmetic appearance due to excessive
volume loss in the temporal region and temporal collapse.
If the application dosage and frequency are determined
carefully according to the amount of hypertrophy in the

muscle, the poor cosmetic result is also prevented.'® 2!

Statistical analysis was performed with the Statistical
Package for the Social Science Program (version 22.0,
SPSS Inc., Chicago, USA). Shapiro—Wilk test was per-
formed as the test of normality. Post hoc Friedman tests
were used for abnormally distributed variables. A value
of p < 0.05 was considered statistically significant. The
procedures followed were in accordance with the ethical
standards of the responsible committee on human
experimentation and with the Helsinki Declaration of
1975. Written informed consent was obtained from all
the study participants. Explicit written consent of the
patients were obtained regarding the patients in the
photographs.

Results

A total of 37 patients were included in this study. 22
(59.46%) were female and 15 (40.54%) were male.
Nine patients (24.3%) had facial asymmetry due to
masseter muscle hypertrophy. The average age of the
participants was 34.00 £ 9.132 years. The development
of facial asymmetry due to masseter hypertrophy was
present in 7 (31.81%) of 22 female patients; It was
seen in 2 (13.3%) of 15 male patients. While 4
(18.18%) of the female patients had unilateral masseter
hypertrophy, 3 (13.63%) had bilateral hypertrophy.
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Figure 10 (A and B) Botulinum toxin application to detected points.

Bilateral hypertrophy was present in 2 (13.3%) of the
male patients. 4 points were determined for each of the
masseter and temporal muscles in male patients and 5
units of botulinum toxin was applied to each point.
While female patients had hypertrophy in the masseter
muscle, there was no hypertrophy in the temporal
muscles.

Botulinum toxin was administered to 3 or 4 points in
the hypertrophic masseter muscle in female patients as
2.5-5 units. There were no complaints related to the
application during and after toxin application. Pain com-
plaints decreased in patients two weeks after the botuli-
num toxin application (Table 1). In patients with facial
asymmetry, it was observed that asymmetry decreased
after the 2nd month and noticeably improved after the
4th month. As a result of botulinum toxin applications, no
unwanted functional or cosmetic results were present in
any patient. There was no significant difference in the
VAS scores between female and male patients (p=0.190).

Figure 11 The area where botulinum toxin can be applied in the temporal muscle.
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Discussion

Many patients visit the otolaryngology outpatient clinic
with ear pain. Secondary causes should be considered in
patients with normal otoscopic and microscopic ear
examinations. Besides the causes of ear pain, there
may also be pain that develops due to neighboring
tissues and organs. Therefore, bruxism should also be
considered in patients with ear pain, among secondary
causes. The cause of bruxism has not been established
yet. It is generally accepted that it was formed due to
multi-factorial reasons. It can occur due to anxiety,
emotional stress, hyperactive personality, sleep disor-
ders, head and neck traumas, sleep apnea, teeth closing
disorders (malocclusion), headache and ear pain, drug
side effects.”’

In some patients with bruxism, classical treatments
such as medical treatments, chewing training, relaxation
techniques of the neck and facial muscles, psychological
support, psychotropic medication, physical therapy, or
dental splint treatments may not produce the desired result.
In these patients, the botulinum toxin application can be
considered as a treatment option.

This study reveals that applying botulinum toxin to
chewing muscles reduces both otalgia and muscle aches.
Although it is rare, botulinum toxin may spread towards
the major zygomatic muscle and risorius muscle during the
application. In these cases, patients may experience unde-
sirable cosmetic appearances such as asymmetric laughter
and asymmetric facial appearance. If botulinum toxin

Table | Descriptive Statistics

injections are made carefully at appropriate points, such
complications are not observed. This practice is accepted
as the first botulinum toxin application to bruxism in the
literature. Since they have somatic, psychological, and
neurological origins, treatment of myofascial pain is
challenging.'®!'3-1

Botulinum toxin can be applied to the hypertrophic
muscle or muscles in patients who suffer from facial
asymmetry even though their pain decreases and want to
recover. Injection intervals and the condition of the mus-
cles should be monitored, as botulinum toxin applications
may cause an excessive reduction in muscle strength and
chewing difficulties. Therefore, botulinum toxin applica-
tion doses should be carefully adjusted according to each
patient and the condition of the patient’s hypertrophic
muscle or muscles. In this study, patients were called for
control for 2 weeks following the application of botulinum
toxin and it was checked whether the effect of the applica-
tion started. At the end of the week, patients’ pain was
observed to decrease in accordance with the literature.?!
Patients were called for control at the 1st, 2nd, 4th, and 6th
months and their pain levels were evaluated by using VAS
scoring and via physical examination. When compared
with the preop VAS scores there was a significant decrease
after the botulinum toxin application in all the VAS scores
(p<0.001) except preop scores compared to sixth-month
scores (p=0.113). Considering that the loss of effect has
occurred in 99.30 days = 11.32 days on average the VAS
scores returning to preop levels is normal (Tables 1 and 2).

N Range Minimum Maximum Mean Std. Deviation

Age 37 32 19 51 34.00 9.132
Preop* 37 4 5 9 6.65 1.338
Second_week* 37 4 2 6 443 1119
First_month* 37 4 | 5 297 1.013
Second_month* 37 3 0 3 1.46 1.043
Fourth_month* 37 5 | 6 3.86 1.134
Sixth_month* 37 4 3 7 5.16 1.143
Onset e.** 37 10 6 16 11.43 3.078
Lose e.** 37 44 75 19 99.30 11.323
Valid N (listwise) 37

Notes: *VAS scores of the patient at each scheduled visit. **The time it took for the onset of effect and lose of effect in days.
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Table 2 Post Hoc Test Comparing Combinations of VAS Scores

Test Statistic Adj. Sig.*
2nd W v. Pre 1.986 0.000
Ist M v. Pre 3.757 0.000
2nd M v. Pre 4.865 0.000
4th M v. Pre 2.662 0.000
Ist Mv. 2nd W 1.770 0.001
2nd Mv. 2nd W 2.878 0.000
4th Mv. 2nd W 0.676 1.000
2nd W v. 6th M —0.824 0.871
2nd Mv. Ist M 1.108 0.163
Ist Mv. 4th M —1.095 0.178
Ist Mv. 6th M —2.595 0.000
2nd M v. 4th M —2.203 0.000
2nd M v. 6th M -3.703 0.000
4th M v. 6th M —1.500 0.008

Note: *Statistically significant results are bolded.
Abbreviations: W, week; Pre, pre-botox-application; M, month.

The fascial asymmetry began to decrease from the 2nd
month in patients with muscle hypertrophy and asymmetry
improved in the 4th month. Due to ear pain, many patients
with bruxism come to the otorhinolaryngology outpatient
clinic. Considering the scientifically significant (p<0.05)
improvement on VAS scores of the patients, the botulinum
toxin application should be considered as a treatment
method. It is an effective alternative in the treatment of
chronic and persistent bruxism. As with other temporo-
mandibular joint diseases, a multidisciplinary treatment
approach is required in bruxism patients. If necessary,
cooperation should be made with relevant branches such
as dentists, oral and maxillofacial surgeons, orthodontists,
psychiatrists, psychologists, and physical therapy specia-
lists. The multidisciplinary approach will increase the suc-
cess of the treatment.

Limitation: The limitations of this study are the small
sample size and the absence of results of the following
botulinum toxin applications.

Conclusions
Botulinum toxin application can be used as an effective
treatment method in bruxism. It reduces the pain and

hypertrophy in the chewing muscles. However, a need for
an expert for application the expense of the botulinum toxin
vials, and the need to repeat the application restricts the use.
Nevertheless, it can be used as an effective option in cases
where there is no response to conservative methods.
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